, and obesity appears at most to be weakly related to colorectal cancer (Willett, 1989a) . Interpretation of the weak association with obesity is complicated by the fact that weight loss may be a sign of the disease. To obviate the possible direct effect of the tumour on a variety of possible risk factors, studies of adenomatous polyps have been advocated. Physical activity has been considered only in two previous studies, in one of which no association was found (Stemmermann et al., 1988) and in the other an inverse association (Kono et al., 1991) . The studies of the relationship between adenomas and energy intake (Hoff et al., 1986; Macquart-Moulin et al., 1987; Stemmermann et al., 1988) and body size (Mannes et al., 1986; Sandler et al., 1988; Stemmermann et al., 1988; Kono et al., 1991) (Little et al., 1993) .
Most case-control studies of colorectal cancer have shown a positive association with energy intake (Willett, 1989a) . In contrast, in studies of physical activity, the most active have been found to have a lower risk of colon cancer (Bartram & Wynder, 1989) , and obesity appears at most to be weakly related to colorectal cancer (Willett, 1989a) . Interpretation of the weak association with obesity is complicated by the fact that weight loss may be a sign of the disease. To obviate the possible direct effect of the tumour on a variety of possible risk factors, studies of adenomatous polyps have been advocated. Physical activity has been considered only in two previous studies, in one of which no association was found (Stemmermann et al., 1988) and in the other an inverse association (Kono et al., 1991) . The studies of the relationship between adenomas and energy intake (Hoff et al., 1986; Macquart-Moulin et al., 1987; Stemmermann et al., 1988) and body size (Mannes et al., 1986; Sandler et al., 1988; Stemmermann et al., 1988; Kono et al., 1991) have been inconsistent. Most have been based on subjects with symptomatic adenomas and the findings may reflect the presence of functional gastrointestinal disease in controls rather than adenoma formation. Therefore, we investigated the assocations between asymptomatic colorectal adenomas identified in a screening trial and body size, total energy intake and physical activity.
Materials and methods
Full details of the recruitment of subjects are given in the accompanying paper (Little et al., 1993 (Beral et al., unpublished) and social class as described in the accompanying paper (Little et al., 1993) .
During the interview, a complete occupational history was recorded. This information was classified according to the Registrar General's classification of occupations (Office of Population Censuses and Surveys, 1970) . These data were used to derive measures of socio-economic status based on the subject's current job at interview, their last job before retirement, the job they held for the longest period (if this was 'housewife' or 'househusband', that held for the second longest period was considered) and the job of the highest class.
Subjects were asked to state, for the year prior to interview, how much of the day they spent sitting, standing, walking or in heavy work (with categories none, less than half, about half or more and practically all) and how often in this period they took the following forms of exercise -sport/ 
Data processing
The method of calculating energy intake has been described in the accompanying paper (Little et al., 1993) .
In addition to considering associations with each specific component of physical activity in the year prior to interview, summary scores were also derived. Scores for daily activity level in the year prior to interview were calculated as the product of a value for the proportion of the day spent on the activity times the intensity of the activity. The values for the proportion of the day spent on the activity were taken as 1 for less than half, 2 for about half or more and 3 for practically all of the day spent on the activity, and weights for intensity of activity were based on those used in the study of Severson et al. (1989) and by unconditional logistic regression using routines developed by Maisonneuve et al. (paper submitted) run with the GLIM package (Baker et al., 1985) . The goodness-of-fit of the logistic regression models was assessed by the test described by Hosmer and Lemeshow (1989 We considered associations with height, weight and body mass index (weight/height2). Willett (1989b) has noted that height represents lean body mass as it has a linear relationship with total body water in adults, and weight independent of height primarily represents fat in middle-aged and older subjects. Therefore, following the approach suggested by Willett (1989b) , we analysed the association between adenomas and the residual of weight on height.
Associations with occupational activity of the job at the time of interview, of the last job before retirement and of the longest held job were evaluated. In addition, associations with the time spent in jobs involving light activity, medium activity and heavy activity were evaluated. In assessing potential confounding, we considered heart disease requiring hospitalisation as a positive association between adenomas and atherosclerosis has been reported (Correa et al., 1982; Stemmermann et al., 1986) 
Results
Details of the composition of the study groups are given in the accompanying paper (Little et al., 1993) .
Body size (Tables I and II) No association with weight or body mass index was found. As shown in Table II , taller subjects appeared to have a lower risk of adenomas than shorter subjects, but there was no clear trend. The negative association with height was not found for large or villous adenomas in either comparison.
Total energy intake (Table II) An inverse association with energy intake was found in the comparison with FOB-negative controls. The inverse association was found for all subgroups of adenomas. The inverse association was apparent for men and women when separate analyses for each sex were carried out, and remained statistically significant for men. There was a weak correlation between height and energy (r = 0.26-0.33 in the three groups). Inclusion of terms for energy intake and height simultanelusly in the logistic regression models made little difference to the estimates shown in Table II .
Recent physical activity in the year prior to interview (Table III) There was no association with the amount of the day spent sitting, standing, walking or engaged in heavy work, either considering each component separately, or considering the two activity scores.
No association was found with housework, brisk walking, or avocational hard labour such as heavy gardening in either comparison. A protective effect of running or cycling for half an hour continuously on any regular basis was found in both sets of comparisons (Table III) . In the comparison with FOB negative controls only, the risk of adenomas appeared to reduce with increasing frequency of engaging in other forms of exercise; the trend was of borderline significance (x2= 3.68; P = 0.055).
The great majority of subjects (74% of cases, 77% of FOB negative controls and 67% of FOB positive controls) were not in the employment at the time of interview. There was no association with the level of physical activity associated with the job held at the time of interview.
Physical activity in the longer term (Table IV) There was no association between adenomas and reported change in level of physical activity in the 5 years prior to interview. The proportions of subjects who reported that they had decreased their level of activity were 45% for cases, 50% for FOB negative controls and 48% for FOB positive controls. The proportions who reported that they had increased their level of activity were 12%, 9% and 14% respectively.
There was no association with the activity level of the last job before retirement or that of the job held for the longest time and no significant trend in risk of adenomas associated with total length of time spent in employment. After adjusting for length of time spent working in jobs with other levels of activity there was a non-significant inverse association with length of time employed in jobs involving heavy activity in the comparison with FOB negative controls, and a weaker but positive association in the comparison with FOB positive controls. These patterns are similar to those found for length of time engaged in jobs involving other levels of activity.
Discussion
The negative association with running or cycling for half an hour continuously on a regular basis, found in the com- (Little et al., 1993) . In particular, the proportion of cases with small adenomas is likely to have been lower than in other studies. No attempt was made to assess the repeatability of the occupational history. Furthermore, a limitation of categorizing occupational activity by job title is that levels of physical activity may vary considerably within the same job title (Maffield, 1971) . In our small repeat interview study, there was moderate agreement between the original and repeat interviews as regards avocational activity level reported as current at each interview.
Consideration was given to the possibility that subjects might have changed their behaviour after notification of the FOB-test result. We repeated the analyses relating to length of time in employment in jobs involving different levels of activity using the year of test notification, rather than the year of interview, as the end point; the results were very similar to the earlier analyses. Reported change in level of activity in the 5 years, and in total dietary intake in the 10 years, prior to interview were similar between cases and controls.
The lack of an association with body mass index is consistent with previous studies of asymptomatic adenomas (Stemmermann et Kono et al., 1991) and of colorectal cancer (Willett, 1989a) . Studies of symptomatic adenomas have yielded results which are inconsistent both with one another (Mannes et al., 1986; Sandler et al., 1988) and with the studies of asymptomatic adenomas.
Few reports on the possible association between physical activity and colorectal adenomas are available. The overall lack of association is consistent with a report of no association between asymptomatic adenomas and a physical activity index (Stemmermann et al., 1988) in the same cohort as that in which an inverse association with colon cancer was found (Severson et al., 1989) . On the other hand, the inverse association with running or cycling is consistent with previous studies of recreational activity and both symptomatic (Kato et al., 1990 ) and asymptomatic (Kono et al., 1991) adenomas. An inverse association with energy intake is consistent with two previous studies of asymptomatic adenomas (Hoff et al., 1986; Stemmermann et al., 1988) . A positive association in one study of symptomatic adenomas (Macquart-Moulin et al., 1987) may reflect the fact that controls were undergoing functional re-education for injuries or trauma which reduced their mobility and/or an association between energy intake and functional gastrointestinal disease.
